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PURPOSE
The purpose o f this document is to provide estimates for onsite and offsite consequences for two postulated accidents in the 2706 T Decontamination Facility located in the 200 W Area. These accidents are (1) a spill of decontamination waste solution at the railcar loading station and (2) liquid spill due to a beyond design basis earthquake. waste liquid results in formation of a pool and release of toxic material to atmosphere.
SOURCE INVENTORY
The spilled decontamination
The following Table 1 (see Dewitt, 1996) shows the inventory o f decontamination waste material contained by the decontamination waste storage tanks that is available for release for the accidents previously identified.
The hazardous wastes generated from the decontamination activities are shown in Table 1 . The total volume of the spill involved is assumed to be 21,000 gallons. Table 2 . This information is needed f o r the calculation of t h e mass release r a t e from a l i q u i d pool. l i q u i d and t h e available molecular d i f f u s i v i t y . Table 2 shows the vapor pressure of pure ACCIDENT SCENARIOS Case 1. S p i l l a t Loading Station. I t i s postulated t h a t a valve positioning e r r o r or a valve f a i l u r e causes l i q u i d being recirculated i n t h e decontamination waste storage tank t o be pumped i n t o t h e l i n e used t o f i l l t h e railroad tank car. The t r a n s f e r l i n e is open a t t h e r a i l c a r loading s t a t i o n and the e n t i r e maximum l i q u i d content of t h e l a r g e s t decontamination waste storage tank (51 m3) i s discharged and f a l l s 6.5 m t o the loading s t a t i o n floor.
building sump except f o r a 36 mil pool w i t h an assumed depth of 1 cm which remains on the loading s t a t i o n floor. Although the release occurs inside t h e f a c i l i t y , no c r e d i t is taken f o r mitigation due t o t h e building. The pump r a t e i s specified t o be 250 l/min so the duration of t h e leak i s 204 min o r 3.4 h r assuming t h e discharge i s not detected before the tank i s empty.
The source term i s the material resuspended from t h e resulting pool on the loading s t a t i o n f l o o r . The release from t h e pool on the f l o o r was estimated using t h e methodology and assumptions t h a t follow.
Most of the l i q u i d flows i n t o the
Case 2. Beyond Design Basis Earthquake:
It is postulated that the beyond design basis earthquake causes piping connections to the decontamination waste tanks to fail allowing 90% of the maximum contents of both tanks (i.e., 90% of 71.5 m3) to drain to the catch basin where it forms a pool. A release from the pool occurs due to evaporation and entrainment for 48 hours before the pool is covered or the % release otherwise stopped.
The dimensions of the catch basin at the 2706 T decontamination storage tank facility are:
32' x 23'-4" = 746.66 ft2-= 69.41 m2
METHODOLOGY AND ASSUMPTIONS
The accidental spill of toxic chemicals to the ground will form a liquid pool.
The spill is a dilute solution which consists of Potassium Permanganate, Sodium Hydroxide, Nitric Acid, Phosphoric Acid, and Sulfuric Acid for the mixture. complexity of the problem, it is necessary to use various approaches to calculate the mass release rate for various chemicals. considered are as follows:
Due to the restriction of the physical and chemical data and the
The three approaches 1). Raoult's Law.
In establishing the dynamic equilibrium for an ideal liquid, the vapor pressure at the air-liquid interface may be expressed by the Raoult's law as:
where p, is the equilibrium vapor pressure of a species in vapor phase over the solution, i.e., above the air-liquid interface; x, is the mole fraction of species A in the liquid phase; and P, is the pure vapor pressure of a species measured at the equilibrium temperature of the solution.
2). Henry's Law.
A common form of nonideal behavior over a limited range of concentration, is
given by Henry's law. vapor pressure at the air-liquid interface for the dilute solutions. Henry's Law may be written as The Henry's Law can be used to calculate the liquid The
Where p, is the vapor pressure of species A, H the Henry's constant, an empirical constant which depends on temperature and pressure, and x, the mole fraction of species A.
The mole fraction of species A in liquid phase can be expressed as
where c, is the molar density of species A, and c is the molar density of the mixture. respectively. p and pa are the density of the mixture and the species A in solute, respectively.
The Henry's Law constant, H, may be defined as the ratio of the vapor pressure of species A in air to its concentration (or mole fraction) in liquid at equilibrium. fraction of a species, w, for convenience, the Henry's Law, Eq.(2) may also be expressed as:
M and Ma are the molecular weight of the mixture and the spices A,
Since the mole fraction of a species i s related to the weight
Thus, the Henry' Law constant, H', for Nitric Acid can be derived from the available experimental data which yield more realistic results.
3). Aerosol Release Rate.
Airborne release fractions for a variety of releases are provided by Mishima (1994; DOE-HDBK-3010-94) . A method for estimating the airborne release rate from a pond is given in DOE- HDBK-3010-94 (1994) . to estimate the airborne release from a liquid pool.
This method will be utilized
An Evaporation Model
An evaporation model for estimating the mass release rate has been derived by Huang (1996b; 1996c) . for a circular pool area of radius r, the rate o f evaporation from a liquid pool into the atmosphere may be written as:
Where c = 1.64 x is a constant; u the horizontal mean wind speed; Sc (v/D) the Schmidt number, where v is the air viscosity and D the diffusivity; and x, the saturation vapor concentration at the air-liquid interface. The vapor concentration can be calculated through t h e equation of s t a t e when t h e vapor pressure a t the air-1 iquid surface i s known. Table  l ) , t h e vapor pressure a t the air-liquid interface i s calculated from Eq.(4) as:
CALCULATIONS AND RESULTS

Case
For a wind speed-of 5 m/s (only used t o generate t h e r a t e of evaporation) and w i t h t h e known vapor pressure a t the air-liquid interface, the r a t e of evaporation f o r Nitric Acid calculated by using Eq. (5) Therefore, the vapor pressure a t t h e air-water interface is:
The vapor pressures over t h e liquid solution f o r the chemicals of Nitric Acid, Phosphoric Acid, and Sulfuric Acid were calculated and a r e summarized i n Table  3 . And t h e calculated evaporation r a t e f o r various l i q u i d s i s given i n Appendix A. Potassi urn Permanganate and Sodium Hydroxide.
Airborne release fractions f o r a variety of releases a r e provided by Mishima (1994; DOE-HDBK-301-94). The method f o r estimating t h e airborne release r a t e will be uti1 ized t o estimate the airborne release f o r Potassium Permanganate and Sodium Hydroxide from a liquid p o o l . estimated from t h e Fig.3-8 (DOE-HDBK-3010-94). r a t e I s expressed as a function of downwind fetch and wind speed. wind speed, u, of 5 m/s, the mass release r a t e can be approximated as
The mass release r a t e can be In the figure t h e mass release For t h e
Where Fm is t h e mass release r a t e (kg/mzs), B i s a constant, and X (m) i s the fetch, t h e distance from t h e leading edge i n the downwind direction.
estimated value of B i s 1.25 x (kg/m3s) which was obtained from Fig.3-8 Thus, f o r a c i r c u l a r area of 36 m2 (equivalent t o a square area w i t h a fetch of 6 m), the mass release r a t e i s :
The (DOE-HDBK-3010-94). The c a l c u l a t e d mass release r a t e f o r Potassium Permanganate and Sodium Hydroxide are g i v e n i n Table 4 (an a l t e r n a t i v e method f o r t h e e s t i m a t i o n o f t h e mass release r a t e has been proposed by Huang (1995) ; t h e method takes i n t o account t h e c h a r a c t e r i s t i c s o f t h e atmospheric f l o w ) .
The mass r e l e a s e r a t e f o r N i t r i c Acid, Phosphoric Acid, and S u l f u r i c Acid i n t h e s o l u t i o n c a l c u l a t e d from Eq.(5) a r e a l s o shown i n Table 4. a Table 4 . The Calculated Mass Release Rate.
The calculated X/Q values f o r various onsite-and o f f s i t e receptor locations f o r T Plant a r e shown i n Table 5 (Huang, 1996a ). From the mass release rate (see Table 4 ) and the value of X/q (see Table 5 ), we can calculate the chemical concentrations at various receptor locations. The calculated chemical concentrations and ERPG concentration limits for onsite and offsite receptors are shown in Table 6 . limits are obtained from Table 1 and based on the frequency for spill according to WHC-CM-5-34 (1996) . The frequency for spill is 3 x 10-'/yr for the anticipated event. Thus, ERPG 1 and PEL-TWA values are used as criteria to make comparisons with the calculated concentration values for the onsite and offsite receptors, respectively.
The ERPG concentration Applying this scaling factor of 1.93 to Table 6 , we obtain the chemical concentrations at the receptor locations for Design Basis Earthquake (case 2).
The results are shown in Table 7 . Limits/criteria/guldelines applied t o analysis r e s u l t s are appropriate and referenced, Limits/criteria/guidel ines checked against references. Safety margins consistent w i t h good engineering practices. Conclusions consistent with analytical r e s u l t s and applicable l i m i t s .
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Results and conclusions address a l l points required in the problem statement. 
